Surfactant in airway disease.
Beta(2)-adrenergic agonists cause a release of pulmonary surfactant into lung airways. The surfactant phospholipids maintain the patency of the conducting airways, but this function is inhibited by plasma proteins entering an inflamed airway. The physical behavior of the surfactant can be studied with a pulsating bubble surfactometer and a capillary surfactometer. Calf lung surfactant extract was found to be inhibited by plasma proteins and by a lowering of temperature. Severe breathing difficulties and malfunctioning surfactant developed in BALB/c mice inhaling ozone or infected with respiratory syncytial virus, mainly as a result of proteins invading the airways. Patients with asthma were challenged with allergens in an area of one lung. BAL fluid (BALF) from such an area contained a surfactant that functioned poorly (ie, an inability to maintain airway openness) compared with BALF from the other lung or from the lungs of healthy volunteers. When proteins in the BALF were removed, surfactant performance clearly improved. Eosinophils, so prominent in asthmatic patients, synthesize the enzyme lysophospholipase, which, together with the enzyme phospholipase A(2), catalyzes the hydrolysis of the main component of the surfactant, phosphatidylcholine. Such hydrolysis incapacitates the ability of the surfactant to maintain airway patency. The treatment of asthma with beta(2)-adrenergic agonists and steroids will have a valuable effect on the surfactant system. It will cause a release of fresh surfactant into terminal airways. Surfactant can also be nebulized and inhaled, which has been shown to be an effective treatment.